safe technique for the management of continuous duodenal stump leakage. 9 Tube decompression of the duodenum can initially be utilized in the management of the post-gastrectomy duodenal stump to prevent blow-out at the suture or stapler line. Thereafter, the leakage site will usually close spontaneously within 2 to 6 weeks of stoma formation. We anticipated that utilization of non-operative management of duodenal stump leakage would effectively close the leak and facilitate patients' early return to daily life and activities.
Despite good outcomes, tube duodenostomy is yet to gain universal acceptance or be properly utilized. Most of the existing studies relating to management of duodenal stump leakage are limited to a small number of case series. In this study, we reviewed a series of patients with gastric cancer, to gain insight into the effectiveness of tube duodenostomy and other modes of non-operative management for the treatment of duodenal stump leakage.
Materials and Methods
Patients
Between January 2010 and December 2014, a total of 1,230 patients underwent total or subtotal gastrectomy at our institution. Postoperative duodenal stump leakage was diagnosed in 19 patients (1.5%). Diagnosis was confirmed by postoperative abdominal computed tomography (CT) scan, which showed varied amounts of fluid collection or well-formed abscesses in the right subhepatic space or duodenal stump.
Approval for this retrospective study was obtained from the Institutional Review Board of the Seoul St. Mary's Hospital. by fluoroscopy-guided duodenostomy using a Foley catheter.
Treatment selection

Percutaneous drainage and Foley catheter duodenostomy
Percutaneous drainage or duodenostomy was performed as outlined in our previous report. 3 Briefly, patients were scheduled for drainage catheter insertion immediately after confirmation of duodenal stump leakage (Fig. 1) . Following tubography, the fluid cavity was percutaneously punctured using an 18-gauge Chiba needle (TSK Laboratory, Tochigi, Japan) under ultrasound-or cone-beam CT guidance. A pigtail catheter (Sungwon Medical, Gwangju, Korea) was inserted over a guidewire under fluoroscopic guidance (Fig. 2) . Follow-up tubography was performed 1 to 3 weeks later, once the patient's acute symptoms had subsided and the discharge through the drainage catheter had either decreased or stopped.
In cases requiring a duodenostomy tube, a Foley catheter was The duodenal stump opening was probed using various types of 5F angiographic catheters, and the guidewire and catheter were inserted into the duodenal lumen via the fistula tract (Fig. 3 ).
Finally, a Foley catheter (size range, 8~16 French) was inserted.
The catheter was affixed to the skin by application of mild tension. The Foley catheter was subsequently clamped if discharge decreased for more than 2 days. If the fluid accumulation was observed to decrease on follow-up CT, and if no new symptoms or pericatheter leakage was present, the Foley catheter was removed.
Results
Of the 19 patients in this study, majority was male patients (n=17 or 89.5%), and the mean age was 64 years (range, 28~90 years). All patients complained of high fever and showed signs of peritoneal irritation; hence, duodenal stump leakage was suspect- (Table 2) were necessary: 1 was due to disseminated peritonitis, 2 for bleeding, and another 2 for intestinal obstruction. All 19 cases needed drainage procedures, and in 2 of them, duodenostomy was performed.
Tube duodenostomy, in contrast to surgical intervention, is a simple technique, does not involve general anesthesia, and is easy to learn, teach, and perform. 12 Several early papers indicate no changes in either outcome or leakage rate for this method, 13 which probably has contributed to its current lack of acceptance.
A more recent study however, in contrast to the data presented in those early papers, demonstrates excellent outcomes with no leakage recurrence. 11 We believe that tube duodeneostomy, by advantages of this procedure are its avoidance of unnecessary aggressive intervention, promotion of early oral intake, and permittance of early hospital discharge.
In conclusion, fluoroscopy-guided percutaneous catheter placement can be considered a safe and effective treatment option for post-gastrectomy duodenal stump leakage in patients with gastric cancer.
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